The United Nations has declared the Syrian crisis as the worst humanitarian crisis of the twenty-first century. Pharmacists play a vital role in humanitarian aid and in delivering health advices for refugees. Many Syrian refugees are in need of psychosocial assessments.
INTRODUCTION
According to the latest UN Refugee Agency's annual Global Trends report, 68.5 million people across the world are forced out of their homeland. 1 Escaping conflict and persecution led 25.4 million refugees to flee their countries, and it is developing countries that are most affected. 1 The civil war in Syria, which started in March 2011, continues to account for the largest forcibly displaced population globally. As of the end of 2017, there were 12.6 million forcibly displaced Syrians, comprising around 6.3 million refugees, 146,700 asylum-seekers, and 6.2 million internally displaced people. 1 The United Nations declared the Syrian crisis "the worst humanitarian crisis of the twenty-first century"; and as of September 2017, according to the latest statistics of UNHCR, there were 661,859 registered refugees in Jordan, of which 182,011 (27.5%) lived in the capital Amman. 2 The 1951 Refugee Convention is a key legal document and defines a refugee as "someone who is unable or unwilling to return to their country of origin owing to a well-founded fear of being persecuted for reasons of race, religion, nationality, membership of a particular social group, or political opinion". 3 Refugees commonly experience physical and emotional traumas that predispose them to psychological disturbances prior to, and following resettlement. 3, 4 International studies show that refugees suffer from increased rates of short-term and long-term mental health problems. [5] [6] [7] These studies have investigated the general effects of war and living life as a refugee, and shed light on mental health consequences claimed to affect refugees and their descendants for many years. Refugees commonly suffer from severe psychological distress, and many of them suffer from serious psychiatric and traumarelated problems. 8 Post-traumatic stress disorder (PTSD) is the most common consequence of violence or life as a refugee. 9 It has been defined as at least one month of recurrent, painful experiencing of a traumatic event, emotional numbing, or hyper-arousal, and avoidance of trauma-related memories. 9 Approximately one out of three refugees suffers from PTSD or other trauma-related mental disorders. [9] [10] [11] [12] 
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Services to which refugees have access following resettlement ideally should provide psychological, educational, financial, health, and social support for refugees. Such services need to provide integrated care and flexibility in responding to the diverse needs of heterogeneous refugee groups, in ways that align with their cultural beliefs and norms. In particular, the importance of developing culturally appropriate mental health services delivering psychosocial interventions for such marginalized populations has been highlighted in previous studies. [13] [14] [15] Findings stated that working with individuals who are of refugee status presents healthcare professionals with challenges that distinguish refugees' mental health needs from those of other populations. Such mental health services should aim to reduce the symptoms of psychological trauma and enhance the quality of refugees' psychological and social wellbeing. 16, 17 Pharmacists play a vital role in humanitarian aid and in delivering health advice to refugees. 18, 19 Pharmacists are readily available and have a firm relationship with people in crises, hence can provide psychological and social needed support. 20 Pharmacists working within a team of healthcare providers can deliver services for refugees with the potential to bridge the gap between differing healthcare professionals' expertise. 21 Many Syrian refugees were found to be in need of help and psychosocial assessments. 22 However, studies investigating the effect of PTSD on Syrian refugees are scant, and little is known about the prevalence of this problem and its correlates. In light of this unique set of challenges, there is a need for current information on the mental health status of refugees, particularly the displaced Syrian refugees in Jordan.
The aim of this study was to investigate the prevalence, severity and factors associated with PTSD in the Syrian refugee population in Jordan, using a different approach to accessing this community through pharmacists working in Amman, Jordan.
METHODS

Study design and setting
A cross-sectional design was used. A convenience sample of Syrian refugees who reside in Amman, Jordan was approached. Inclusion criteria included: participants over 18 years of age, holding the Syrian nationality, officially of refugee status and willing to provide written informed consent. The exclusion criteria were: participants already diagnosed with a mental illness and/ or major psychiatric illness (such as dementia and depression); those with a history of taking psychotropic agents; and participants having major hearing or visual difficulties). Syrian refugees identified as living in selected areas in Amman (areas high in Syrian residents) were approached. In affluent socioeconomic areas, where refugees resided amongst the Jordanian locals, refugees were approached and recruited through universities (students) and workplaces. And, in lower-socioeconomic areas, Syrian refugees, who resided in designated areas and buildings, were also invited to participate when it was most appropriate for the researcher to approach them. Ethics approval was obtained from the Faculty of Pharmacy, Applied Science Private University Ethics Committee and from the Jordanian Ministry of Health. Data collection occurred between January and October, 2014.
Those who agreed to participate in the study and provided written informed consent, were informed that the information they provided would help to offer them better care and would not affect their treatment programs, and that they may find some of the questions discomforting or embarrassing, in which case they were free not to answer, and if they did answer; their responses to the questions would be kept confidential if so requested. All transcripts were de-identified by giving each a code to ensure confidentiality.
Face-to-face interviews using a structured questionnaire based on the objectives of the study were utilized to collect the data. These interviews were conducted by three trained pharmacists who attended a 2-day training program concerning the study purpose, questionnaire, protocol, and strategies for conducting interviews.
A pilot study with 15 participants was conducted with the attendance of one of the principal researchers to assure uniformity in interviewing skills among the three pharmacists. No changes to the questionnaires were made after the pilot study. The principal researcher consulted a psychologist about what to do in case serious cases of PTSD were identified.
Instrument
The Arabic version of the Harvard Trauma Questionnaire (HTQ) was used in this study, derived from the Diagnostic and Statistical Manual of Mental Disorder Text Revision (DSM-IV TR) published by the American Psychology Association (APA, 1987 (APA, , 1994 , to assess the trauma symptoms felt by refugees who had experienced painful or horrific events in their lives. [23] [24] [25] The HTQ consists of four parts, of which Part 1 (42 questions) explores trauma events and Part IV (45 questions) explores trauma symptoms. This version was validated among Iraqi refugees in the United State by Shoeb, Weinstein, and Mollica in 2007. 26 To answer the aim of this study, a three-section questionnaire was used to collect data; Section 1 included information related to socio-demographic characteristics (i.e. age, gender, occupation, and educational level), personal characteristics (i.e. residential status (high/ low socioeconomic), smoking, medical history) and traumarelated questions (i.e. experience of trauma, cause of the trauma). Section 2 included nine closed questions selected from Part 1 of the HTQ. 23 These nine questions were related to the trauma events experienced by the refugees. Participants were instructed to answer them with 'yes' or 'no' with reference to their past suffering and symptoms. Section 3 included all questions found in the Part IV of the HTQ. 23 The first 16 questions (HTQ-16) of this version assess the trauma symptoms felt by refugees who had experienced painful or horrific events in their lives. The items represent the criteria for the intrusion/ reexperiencing, avoidance/ numbing, and hypervigilance/ arousal symptom clusters (i.e. "Recurrent thoughts/ memories" and "hard to concentrate"). The next set of PTSD symptom items were culture-specific items. Each item was assessed using a level of agreement with four possible categories of responses ranging from: '1' = "Not at all", to '4' = 'extremely'.
The mean item score is obtained by summing the individual item scores and then dividing by the number of items, yielding a mean item score for the scale. The cut-off scores proposed by Mollica and colleagues (2004) was used and the standard cut-off score of 2.5 on the Harvard Trauma indicated probable PTSD. 26 Scoring the trauma symptoms part of the HTQ Section IV was planned to take between 5 to 10 minutes, which included calculating the mean item score for the first HTQ-16, and the full symptom scale (HTQ-45).
Data analysis
Descriptive statistics were calculated for the demographics of the sample (age, gender, education, marital status, residential status) and for their health characteristics (smoking, trauma experiences and exposure to TV). Categorical variables (such as gender) were presented as percentages and number of cases. The mean and standard deviation (SD) were calculated for quantitative variables. Statistical comparisons between different groups were carried out by using Chi square test and independent t-test; p values ≤0.05 were considered significant. Relationships between the mean item score for the HTQ-16 and the full symptom scale among Syrian refugees and their characteristics were examined using Pearson's correlation coefficient for continuous variables; Epsilon squared, and Glass rank bi-serial for categorical variables. In order to determine associations of PTSD for the refugees, a binary logistic regression analysis was performed. The dependent variable was refugees having been symptomatic of PTSD (having HTQ-16 and the full symptom scale mean score of >2.5 or not). Variables included in the model were: age, gender, educational level, marital status, residential status, smoking, watching TV, experienced a trauma and the kind of trauma.
RESULTS
A total sample of 186 participants completed the questionnaire. The mean age of participants was 32.65 years (SD=13.90), and 53.2% of study participants were symptom scale differed significantly for female compared with male participants. The analysis revealed that the mean item score for the HTQ-16 differed significantly, t (184) = -2.161, p=0.032. Overall, females were found to experience less PTSD than males (HTQ-16 mean item score for females= 2.26, SD=0.57 and males=2.42, SD=0.50).
Regarding the full symptom scale, the mean item score for the HTQ-45 was 2.33 (SD=0.47; range 1.1 -3.24), and 31.2 % were categorized to have PTSD (mean item score for the full symptom scale >2.5). Median scores and IQR for the mean item score for the HTQ-16 and full symptom scale based on gender are presented in Figure 1 and Figure 2 , respectively.
Trauma assessment involving the nine trauma assessment questions (Section 2) was performed based on genderspecific differences ( Table 2 ). The analysis showed more than 50% of participants suffered ill-health without access to medical assistance whilst in Syria. However, compared to their residence in Jordan, only 24.0% of both genders reported to have had no access to medical assistance. Many participants reported having witnessed someone being physically harmed (e.g. beating and knifing), however significantly more males (36.4%) experienced torture. Comparisons based on gender for the rest of the questions are presented in Table 2 . Table 3 presents the correlation between the mean item score for the HTQ-16, the full symptom scale and characteristics of the study participants. Participants were more likely to have higher mean item score if they were males, older, smokers, and experienced trauma. However, no significant correlations were found between depression categories and the remainder of patients' characteristics, including watching TV.
The model resulting from the binary logistic regression analysis explained between 12.3% (Cox and Snell R-square) and 18.6% (Nagelkerke R-square) of variance in whether participants had mean scores on HTQ-16 and the full symptom scale > 2.5, therefore classified to have PTSD. The variables 'smoker', and 'experienced trauma' made a unique statistically significant contribution to the model (chi-square (df 4)=25.05, p<0.001). Online appendix summarizes the raw score logistic regression coefficient, Wald statistics and the estimated odds ratio for symptomatic PTSD compared with asymptomatic along with 95%CI.
DISCUSSION
Refugees are vulnerable and share similar experiences regardless of the country they come from, or the culture they belong to. 27, 28 Several reports have mentioned that mental and social health problems (e.g. the inability to adapt comfortably to different social situations or to form satisfying interpersonal relationships with others) were the most common problems experienced amongst refugees. 11, 12 With the Syrian refugees currently constituting 20.0% of Jordan's population, studies investigating their current state, needs and safe settlement in the country are urgently needed. 29 Previous literature investigating the effect of trauma and the factors that contribute to PTSD were more focused on military personnel, despite the fact that larger numbers of refugees suffered from the problem. 30 This current study sheds light Table 2 . Proportion of participants answering 'yes' to each of the 9-trauma assessment questions in Part 2 of the Questionnaire (n = 186). on the prevalence and severity of PTSD in Syrian refugees in Jordan. Understanding the gender difference helps pave the way towards allocating appropriate services/resources for the management of the refugees' health.
Proportion of patients who answered with 'yes'
PTSD is a common psychiatric condition in primary care patients. In the general population, a national sample of 5877 people in the USA, aged 15 to 54 years, showed a 7.8% estimated lifetime prevalence of PTSD. 31 However, among special populations, such as veterans of Iraq and Afghanistan wars, 58.2% of 238,098 veterans who received a health care service in the USA were diagnosed with PTSD. 32 As for PTSD diagnosis among refugees, a report by the US Committee for Refugees demonstrated a wide variation in the prevalence of the symptoms of PTSD (4-86%). 33 This study revealed the prevalence of PTSD amongst adult refugees in Jordan to be 35.0%. The identified proportion falls within the wide range of prevalence identified earlier, but is well below the upper ranges (86.0%). 33 Immigration-related stressors such as language difficulties and cultural differences are not found in the Middle East region, which could have played a role in keeping that proportion at the lower rate. Moreover, religious beliefs and family ties in the Arabic region provide a network of healing, again, neutralizing some war effects and keeping PTSD proportion at the lower rate. 33 Although exposure to war-related violence does not necessarily lead to PTSD, the incidence of PTSD has been known to increase in populations exposed to war. 31 A study conducted in Canada in the year 2011 emphasized that the prevalence of common mental health problems increased for refugees who had severe exposure to previous violence, as they have higher rates of trauma-related disorders, including PTSD. 34 Also, time does not seem to resolve the problem; individuals who have experienced great levels of trauma have a greater risk of developing psychological disorders long after resettlement. 35 A study conducted in Netherlands showed an unchanged high prevalence of PTSD (16.3% in 2003 and 15.2% in 2010) amongst refugees, attributable in part to the late onset of PTSD symptoms and the low use of mental healthcare services. 36 The World Health Organization (WHO) defined health in its broader sense in the 1948 constitution as "a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity". 37 Fear of stigma, unawareness of mental illness, lack of appropriate services that suit people's needs all form barriers to accessing mental healthcare, contributing to people not seeking treatment in time. 38 It is important to note that people with PTSD are more than twice as likely to experience non-psychiatric medical conditions as those without PTSD, even when adjusting for other factors such as age, socioeconomic status, and major depression. 39 In addition, mental health assessment is not easy, with certain factors preventing accurate assessment, including high patient volume, the presence of multiple family members within the room, and natural hesitancy to discuss extremely sensitive matters. 40 Findings indicate that refugees would stand to benefit from long-term contact with mental health and social work teams, thus further interventional research in this area is called for. 40 Many factors affect PTSD development and severity amongst refugees. It has been reported that psychological distress is exacerbated by both environmental conditions (financial stress, poor housing, lack of employment) and psychosocial outcomes (loss of role, poor social support and reduced activity), which are themselves stressors. 41 Length of time following exposure to war and trauma could also play a role. A study in Jordan conducted in six different areas in the country, indicated that there are significant effects of gender, marital status and educational level on PTSD symptoms of Syrian refugees. 27 Another study conducted in the northern part of Jordan showed that there are differences among the Syrian refugees in the extent and degree of PTSD; revealing that females, higher educated or married participants showed more symptoms of PTSD than males and females who were less educated or single. 28 The significant association identified in this study between trauma and PTSD in symptomatic refugees is consistent with previous findings, where individuals with higher rates of trauma were shown to have correspondingly more severe mental health symptoms, including PTSD. 42 Another factor associated with more severe PTSD symptoms was smoking. A study conducted in the USA in 2012 suggested that certain PTSD symptoms may uniquely be associated with particular indicators of smoking behavior. 43, 44 Longer hours of watching TV showed no association with PTSD, unlike many previous findings. 45, 46 A study conducted in Pakistan in 2009 showed high rate of PTSD symptoms by TV viewers, confirming the association between watching TV and PTSD. 45 PTSD symptoms have also been related to the type of TV show watched by affected people. A study conducted in the USA revealed that three to five days following the 2001 September 11 attacks, people reported watching an average of eight hours of television a day related to the attacks. Those who watched the most coverage, and for 12 or more hours, had more substantial stress reactions and 3.4-fold increased risk of new-onset PTSD. 46 On the other hand, it is likely that having access to a TV could be associated with being more settled and having a better income as a refugee, so watching TV for long hours may not really be a concern for Syrian refugees.
Results of this study showed a relatively high proportion of participants (60.8% males; 49.4% females) reporting having ill health without access to medical aid or medicines after the war during their stay in Syria, with the proportion decreasing significantly after their settlement in Jordan (24.2% males; 24.1% females). It is important to note here that refugee's ill health usually differ from the host countries' population health pattern, hence, healthcare professionals are advised to collaborate in investigating and improving healthcare among refugees. 47 A study conducted on 756 Syrian refugees from six different cities in Jordan in 2016 examining the impact of chronic diseases and availability of medications for PTSD, showed that PTSD was comorbid with chronic diseases in more than half of the participants. 48 Gender differences also play a role in manifestation of mental illnesses. 39 This study pointed to gender as a contributing factor to the experience of PTSD; results appear to suggest that there is a variation in the prevalence rate of PTSD, with males having significantly worse PTSD symptoms than females. Males reporting greater trauma experiences in the Syrian conflict, such as seeing mass execution of civilians and being tortured whilst in captivity, could be linked to the higher reported PTSD levels. Exposure to torture has been shown to account for higher rates of reported prevalence of PTSD and depression. 35 Interestingly our results differ from previous studies conducted in this area, where female Syrian refugees were found to suffer more PTSD symptoms than males. 49 Another study reported that both genders involved in the Syrian conflict were equally affected by the war, as the rates of depression did not differ between both genders. 50 Many studies have been conducted in the geographical area surrounding Syria, shedding light on the psychological impact of war on the Syrian refugees for adults, women and children. 13, 40, 51 The need for psychological and mental health services was emphasized in all studies.
In addition, since many refugees have PTSD which often goes under-diagnosed because of the many competing priorities experienced by refugee communities, it would be valuable if refugees with PTSD could be identified more readily. Pharmacists can be engaged in this field, forming a link between refugees and mental health specialists. Pharmacists are accessible primary care providers for refugees in Jordan, ideally positioned to screen for refugees with PTSD, referring those in need of care to healthcare specialists. Pharmacists can perform this role through their presence in the community pharmacy, an accessible health care facility to the public, where pharmacists are available to provide personalized advice about health and medicine on a walk-in basis, without the need for a costly appointment. 52 Pharmacists can also be engaged in new services targeting refugees, such as the successful, previously trialled, specialized medication management review service delivered to Syrian refugees in Jordan'. 53 Most importantly, pharmacists need to be resourced to provide helpful information about services they could access and brief information about PTSD, clarifying how much their engagement is helpful. It took the pharmacists an average of 5 minutes to complete the survey with each refugee, indicating the feasibility of this assessment. Engaging pharmacists with refugees can create new and needed services that can be delivered by pharmacists not only in the Middle East, but wherever refugees reside. This is in line with the WHO recommendations supporting the implementation of the recently published report by the High-Level Commission on Health Employment and Economic Growth established by United Nations Secretary in March 2016 calling for "ambitious solutions to ensure that the world has the right number of jobs for health workers with the right skills and in the right places to deliver universal health coverage". 54, 55 
Limitations
Limitations of this study involved the sampling strategy, which was minimized as much as possible by having a clear stringent protocol followed by the investigators when interviewing the refugees. Although the study presents a unique approach to research in the Middle East, it is challenging to draw conclusive deductions for the recruited study sample, and generalization of the results are restricted to the refugees residing in Amman, Jordan. The in-person interview aspect of this study could have made some participants uncomfortable sharing their personal mental health. The pharmacists conducting the interviews in this study were of both genders. Female refugees could have been more open when a female pharmacist interviewed them versus a male pharmacist. Such gender differences of the pharmacist may have influenced the females comfort level when speaking about their mental health, which could have affected the results.
Although it would have been useful to extrapolate socioeconomic factors in the analysis by questioning the participants about their income, this question was left optional due to the refusal of many participants to respond to such questioning. The questionnaire (HTQ) used for the Syrian refugees (non-Western population) in this study to assess their mental health problems is an internationally validated questionnaire. 24 The questionnaire was translated and validated in the Arabic language and was found useful when used across different cultures and populations. 23, 25, 33 Yet, to adapt the HTQ to the Syrian refugee context for a better understanding of the situation, researchers can benefit from investigating the effects of trauma on the Middle Eastern populations in general, and on Syrians in particular.
CONCLUSIONS
Civilian Syrian refugees interviewed by pharmacists in Jordan showed a high incidence of PTSD. The prevalence rate of Syrian refugees in Jordan who report symptoms of PTSD on DSM-IV score was 35%. More males than females were found to be affected by the disorder. Many refugees have suffered different types of traumas, mainly exposure to combat situation and being or witnessing someone physically harmed. More males were tortured and witnessed massive execution of civilians than females. Having experienced previous trauma, being older in age, a smoker or a male showed significant association with PTSD severity. Results of this study highlight the ability of pharmacists to identify refugees with PTSD in need of dire help, directing needed resources to treat civilian refugees affected by PTSD. Further research exploring PTSD for refugee children residing in the countries surrounding Syria is needed. Longitudinal studies are called for, considering that individuals who have experienced great levels of trauma have a greater risk of developing psychological disorders years after resettlement. 35 Future studies could also investigate if less intensive training with a shorter questionnaire could be enough for pharmacists to take on this role.
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